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摘    要 
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用微波水热法制备的前驱体在 1100℃热处理 2h，获得(Y0.94 - x, Eu0.06, Bix)2O3
荧光粉。不掺杂铋与掺杂粉末颗粒形貌不同，(Y, Eu)2O3 呈棒状、(Y, Eu, Bi)2O3
为近球形，这可能是铋的掺入抑制了(Y, Eu)2O3 晶体(211)晶面的生长；在激发波
长为 346nm 时，铋的掺入使发光增强；随铋掺杂量的增加，强度先上升后减弱，









的颗粒较细碎。加入 H3BO3 或 NH4F 做助熔剂都能有效提高荧光粉的发光亮度；
































The light-emitting diode has many advantages, such as small size, less 
heat-releasing, energy saving, long lasting life, fast responding, free from 
contamination, possibility being flat-packaged.  The phosphors with excellent 
performance could dramatically improve the luminescent efficiency of LED.  In 
recent years, both Bi and Eu-codoped Y2O3 phosphor has been developed with a 
fantastic prospect of application.  Having compared with and analyzed the existing 
synthesis methods, it is believed that precipitation method is the most possible to be 
used in industry to replace the existed solid state reaction method. The 
microwave-hydrothermal method is an energy-saving one, while the resulted powder 
is fine.  In this investigation, the microwave-hydrothermal method was preliminary 
employed, and then the precipitation one was thoroughly investigated in preparing of  
both Bi and Eu-codoped Y2O3 phosphor.  Fluorescence analysis can be used in 
qualitative analysis of entering the crystal lattice for some elements. 
In this investigation, both Bi and Eu-codoped Y2O3 phosphors were synthesized 
by both microwave-hydrothermal method and precipitation one, respectively.  To 
analyze the effects of pH values, of the amount of the mixture of oxalic acid and 
ammonia precipitant, of the heat treatment temperature, the ion doping concentration, 
titration sequence and flux on the crystallization, topography and luminescent 
properties of the powder, the phosphors were characterized with DTA / TG / DTG, 
XRD, laser particle sizing, SEM, TEM & HRTEM, EDS, FTIR and fluorescence 
spectrophotometry and so on.  The main results and achievements are as follows. 
The precursor prepared by microwave-hydrothermal processing was heat treated 
at 1100℃ for 2h, resulting in (Y0.94 - x, Eu0.06, Bix)2O3 phosphor.  The particle shape 
of (Y, Eu)2O3 phosphor is rod-like, whereas the shape of (Y, Eu, Bi)2O3 is nearly 
spherical.  This implies that the growth of the crystal face (211) might be restrained, 















generally enhanced when excited with 346nm electromagnetic wave owing to Bi 
doping.  Actually, it was raised firstly, achieved a maximum when x = 0.03, and then 
declined later on.  These indicated that the phosphor powder may be able to serve in 
the case of near-UV band of 320nm~375nm electromagnetic wave. 
The precursor precipitated by both oxalic acid and ammonia as precipitants was 
heat treated for 2h, resulting in both Bi and Eu-codoped Y2O3 phosphor, which has 
particles with flake shape.  The crystallization has been found to occur at 800℃ 
already, when the precursor was heat treated.  With heat-treating temperature 
increasing, the crystal morphology was improving, the particles were growing, and 
the intensity of the emission spectra was generally being enhanced.  It is found that 
the temperature quenching happened at 1200℃.  The peak position in the XRD 
pattern of the (Y0.94, Eu0.05, Bi0.01)2O3 sample heated at vary temperatures for 2h was 
consistent with that in the XRD pattern of (Y, Eu)2O3 in JCPDF file, no change in the 
XRD pattern of the sample was observed.  This is the same as that in the case of 
microwave-hydrothermal processing.  The relationship of ion doping concentrations 
with the concentration quenching of the phosphor was investigated.  Effects of  the 
inverse titration method were compared with those of the titration one in precipitation 
processing on the luminescent properties.  SEM images showed that the resulted 
particles were broken to pieces when the precursor was subjected to ultrasonic 
dispersing, compared with those without ultrasonic dispersing.  Adding either H3BO3 
or NH4F flux was found to be able to enhance the intensity of the emission spectra of 
the phosphor, whereas adding H3BO3 achieved better results. 
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在 X 射线、γ射线、α粒子和 β粒子等高能粒子激发下，发光物质所产生的
发光被称为 X 射线及高能粒子发光。 
⑤化学发光 















































图 1.1  一些激活离子的发射峰位置[6] 










电子受到激发，吸收能量时，电子由基态位能曲线的平衡位置 R0 沿直线 R0-A 跃
迁到激发态位能曲线的 A 点。由于激发态时离子平衡位置 r0 与基态时平衡位置
R0 产生偏离（因远离平衡位置点时位能将呈抛物线型增加），所以 A 点偏离激发
态的平衡位置。这样电子必须与晶格相互作用放出声子（即振动的量子），沿 AB
线驰豫到新平衡位置 B 点，后由 B 点沿 BC 垂直回到基态位能曲线的 C 点放出
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